Background Gout is a chronic and inflammatory form of arthritis that is often overlooked despite the associated pain caused by acute flares and associated joint damage caused by the development of debilitating tophi. The increasing burden of gout, due to an aging population and the increased prevalence of known risk factors for hyperuricaemia, means that there is a continued need for new and effective urate-lowering treatments. The evaluation of these treatments will require a comprehensive and comparative evidence base describing the economic and humanistic burden of gout, taken from the perspective of patients, the healthcare system, and wider society. Objective The objective of this study is to review and summarise the current evidence of the disease burden related to chronic gout, assessed in terms of both cost and health-related quality of life (HRQL), and to identify key factors correlated with an increased burden. The overall aim is to support the economic evaluation of new treatments for gout, and to highlight key data gaps that may need further study and exploration. Methods Relevant literature dating from January 2000 to July 2014 was sourced through searches of the MEDLINE database via PubMed and The Cochrane Library. Articles published in English and reporting either the economic burden (cost) or the humanistic burden (HRQL/utility) of gout were identified, and key data were extracted and summarised, with key themes and data gaps identified and discussed.
burden (cost) or the humanistic burden (HRQL/utility) of gout were identified, and key data were extracted and summarised, with key themes and data gaps identified and discussed.
Results Of the 323 studies identified, 39 met the inclusion criteria, of which 17 and 26 were relevant to the economic and humanistic burden, respectively. The economic burden of gout varied according to numerous factors, most notably serum urate acid levels and number of flares and tophi, resulting in higher healthcare resource use most often attributed to hospitalisation and inpatient stay. The incremental direct cost of gout has been suggested in the range of US$3165 to US$5515 (2004 and 2005 values, respectively) climbing to US$10,222 to US $21,467 (2008 values) per annum where patients are experiencing regular acute flares and have tophi present. The humanistic burden of gout was largely due to physical disability and pain resulting from chronic clinical manifestations. Short Form 6 dimensions (SF-6D) assessed utility weights are estimated at 0.53 for a patient with severe gout (C3 flares/year and tophi) compared with 0.73 for an asymptomatic gout patient with serum acid levels \6 mg/dl. Conclusions The evidence confirms that gout has a growing overall prevalence and represents a significant burden in terms of both direct healthcare cost and HRQL outcomes. In light of this, effective urate-lowering treatments are likely to be valued if they can be clearly demonstrated to be both clinically effective and cost effective. Published data to support healthcare decision making in non-US countries with regards to treatments for gout are currently limited, which is a key limitation of the current evidence base. More research is also required to extend our understanding of the impact of gout on indirect costs, and a need also exists to develop a more comprehensive set of comparative HRQL utility assessments.
Key Points for Decision Makers
Gout is associated with a considerable economic and humanistic burden; patients experience a reduced quality of life due to physical disability and pain as well as increased hospital resource utilisation and lost productivity, resulting in higher costs.
Many of the clinical manifestations of gout are reflected in the costs of care and HRQL, including the presence of tophi, acute flares, serum uric acid levels, number of joints affected and comorbidities.
The need is clear for further retrospective and prospective studies to explore the economic and humanistic burden of gout. The cost burden has largely only been examined from a US claims database perspective; few studies examined indirect costs, and utility data are lacking.
Background

Disease Overview
The primary risk factor for the development of gout (an arthritis-related condition) is the build-up to excessive levels of uric acid, or hyperuricaemia that, left untreated, forms needle-like crystals around the joints [1] . The buildup of uric acid crystals leads to acute episodes of gout, which irritates the synovial membrane around joints, causing intense pain [2] . Other symptoms include swelling and red, shiny skin over affected areas [2] . The uric acid crystals can also form masses called tophi, which can become visible under the skin; these indicate that gout has become severe and chronic in nature and are therefore often a reason to begin uric acid-lowering therapy [3] . Without this treatment intervention, tophi can expand and cause severe pain and permanent joint damage. Chronic tophaceous gout develops after several years of persistent gout resulting in the formation of tophi and, in some patients, can lead to bone erosion, chronic pain and joint damage [2] . Other complications of chronic gout include kidney stones, or urolithiasis, caused by excess uric acid crystallising in the kidneys, and psychological effects, such as depression [3] .
Hyperuricaemia is most commonly measured directly by physician assessment of serum uric acid (SUA) levels [4] . Many factors contribute to the risk of developing hyperuricaemia, including genetics, diet, hypertension and renal insufficiency. Dietary factors are often described as key determinants of uric acid metabolism, particularly diets high in meat and alcohol [4] [5] [6] .
Epidemiology
A review of European epidemiological data recorded the lowest prevalence, 0.3 %, in the Czech Republic and the highest, 1.4 %, in the UK and Germany [7] . Some variation was found between reported rates; another study recorded the overall UK prevalence of gout to be 2.49 % [8] . This variation is likely to be due to different reporting methods and definitions of disease severity across individual studies, as the literature suggests that two-thirds of self-reported gout cannot be verified by a clinician [9] .
Epidemiological data also suggest that, in many affluent countries, including the USA and the UK, gout is becoming increasingly prevalent [4] . The UK prevalence of gout was stated to have risen by 63.9 % between 1997 and 2012 [8] .
In the USA, from 1978 to 1996, the absolute incidence of gout was reported to have increased from 0.03 to 0.05 %, a similar scale of relative increase as seen for the UK [7] . The increase in the incidence of gout has been partly attributed to an increased prevalence of comorbidities that lead to hyperuricaemia, including hypertension, obesity, metabolic syndrome, diabetes and chronic kidney disease [10] . Changes in diet are also likely to have a role in this increasing prevalence of gout [4] . It seems likely that the observed increased prevalence of gout is due to both the underling increase in incidence and the aging population, as patients with gout are now living with gout for longer [9, 11] .
Gout is more prevalent in males; the Framingham Heart Study reported an incidence of gout of 1.4 in women and 4.0 in men per 1000 person-years [4, 11] . The observed difference in prevalence is caused by the generally higher natural SUA levels in males, which increases the underlying risk of developing hyperuricaemia [11] . The prevalence of gout increases with age in both sexes and peaks between the ages of 75 and 84 years for men [12] . Postmenopausal women are also at an increased risk of developing gout, with the incidence of gout in women increasing at approximately 45 years as oestrogen levels decline [11] . From age 60 onwards, the incidence of gout is roughly equal for men and women [11] .
Current Treatments
Two main lines of treatment exist for gout: management of acute episodes and long-term treatment of chronic hyperuricaemia [13] .
Non-steroidal anti-inflammatory drugs (NSAIDs), in combination with proton pump inhibitors, are often favoured for treatment of an acute episode of gout, but care needs to be taken with dosing to avoid adverse effects, such as stomach ulcers or bleeding [10, 14, 15] . Colchicine (Colcrys Ò , URL Pharma, MI, USA) is also a US FDA-approved [16] drug for both the treatment and the prevention of acute gout flares. Clinical guidelines in the USA and Europe recommend a course of urate-lowering therapy (ULT) drugs for patients presenting with symptoms suggesting long-term chronic gout, such as frequent acute attacks and presence of tophi [15, 17] . The objective of longer-term treatment is to achieve and maintain target SUA levels, reducing symptoms and lowering the risk of developing painful and potentially debilitating tophi. The ULT drugs (e.g. allopurinol, febuxostat and benzbromarone) work by either blocking the production of uric acid or increasing the rate of removal of uric acid by the kidneys, preventing its accumulation in the blood [15, 18] . In clinical practice, allopurinol is generally acknowledged as the preferred first choice of treatment for the management of hyperuricaemia, due to its long-standing use and evidence base; however, issues relating to toxicity and compliance can result in frequent sub-optimal dosing and titration [19] . The American College of Rheumatology (ACR) recommends allopurinol as a long-term uric acid-lowering drug that should be started at a low dose: 100 mg daily, increased by 100 mg every 2-4 weeks if required [10, 17] . It is also recommended that allopurinol dosing is titrated upwards to a maximum of 600-900 mg or until patients reach their target SUA level; however, a substantial number of patients do not reach this level, partly due to concerns regarding the side effects and a lack of monitoring of SUA levels following treatment initiation [20] . Several studies have confirmed that, in clinical practice, adherence to allopurinol treatment is generally poor, with one study finding that patients were compliant with their therapy only 56 % of the time [21] . This may be due to issues in clinical practice, but also in part is often due to poor patient education and understanding of the underlying causes and triggers of gout [13] . Issues of poor adherence and sub-optimal dosing in clinical practice are likely to be reflected either directly or indirectly in any ongoing assessment of the economic and humanistic burden of disease.
A newer wave of ULT drugs are close to gaining, or have recently gained, regulatory approval, with the potential for additional control of SUA levels and acute flares. In particular, these treatments are most relevant for those patients who are currently unable to maintain long-term control of their gout on titrated dosing of oral allopurinol or who remain unresponsive to febuxostat [22, 23] . Pegloticase (Krystexxa Ò , Savient Pharmaceuticals, NJ, USA), an injected enzyme-based treatment that metabolises uric acid, was approved by the US FDA (September 2010) and European Medicines Agency (EMA) (January 2013) for the treatment of chronic and severe gout in patients whose gout is resistant or intolerant to allopurinol or febuxostat [24, 25] . The potential for serious anaphylaxis and infusion reactions means that pegloticase is likely to remain a treatment administered by clinical specialists under close supervision during the infusion period. Lesinurad (AstraZeneca, London, UK) is a selective uric acid re-absorption inhibitor (SURI) blocking the urate transporter 1 protein that was the subject of three 12-month phase III randomised trials (CLEAR 1, CLEAR 2, and CRYSTAL) as an oral combination therapy (with allopurinol or febuxostat, respectively) for patients whose gout remains uncontrolled on current standard ULT therapy [26] . An EMA market approval application has recently been accepted for lesinurad (January 2015), and it is expected to undergo an FDA new drug application (NDA) process during 2015 [27] . Other novel treatments under current clinical investigation for use in lowering urate levels and controlling acute flares in gout include arhalofenate (phase III), ulodesine (phase II), and levotofisopam [28] .
Study Objectives
Despite the growing prevalence of gout, published data quantifying the economic and humanistic burden of the disease remain limited. As ULTs become more readily available for patients who are sub-optimally treated or nonresponsive to conventional therapy with allopurinol, this may go some way in addressing the expected growth in disease burden. However, in continuously improving healthcare services for patients with gout, it is important that we continue to develop as full an understanding as possible of the wider disease burden, particularly for those patients in the more advanced stages of chronic disease. It is also important to find more effective ways to consider health-related quality of life (HRQL) impacts and to assess health state utility for the various stages of symptomatic and chronic gout, beyond a simple assessment of SUA level.
This literature review aims to provide a summary of currently available published evidence on the economic and humanistic burden of gout. The economic burden is summarised by identifying and reviewing key published studies estimating the direct costs and/or indirect costs of gout. Direct costs are payments that can be traced, including direct medical costs, such as drug acquisition costs, and other direct non-medical costs, such as travel expenses to and from hospital [29] . Indirect costs, for which no payments are made but that are a cost to society, are used to quantify potential productivity losses associated with disease, and are increasingly used in economic modelling [29, 30] . Productivity losses are often more difficult to quantify, but include reduced labour market activity, such as days off work, and non-labour market activity [29] . The humanistic burden is summarised by identifying and reviewing key studies that provide estimates based on commonly used generic and disease-specific weights for assessing HRQL in gout. The review particularly focuses on identifying any published HRQL studies that provide utility data linked to commonly used measures of gout severity, as these have greatest relevance for economic evaluations.
The overall aim of the study is to provide an overview of the current published evidence of burden of disease that can be considered when assessing unmet need and the potential for new treatments for gout, and particularly providing an evidence summary for those undertaking economic evaluations in this disease area.
Methods
Literature Search
A structured literature search was conducted based on MEDLINE, the Cochrane Database of Systematic Reviews, the Cochrane Central Register of Controlled Trials, the Database of Abstracts of Reviews of Effects (DARE) and the Health Technology Assessment Database to identify studies relevant to the burden of gout in terms of quality of life and costs, assessed at both the patient and the overall population level. Searches were structured to identify evidence on health status/HRQL and costs (both direct and indirect), published in English between January 2000 and July 2014. No limit was placed upon study design to ensure that all relevant evidence was identified. Across the database searches, common search terms included disease-specific terms, e.g. 'gouty arthritis'; cost terms, e.g. 'expenditure'; and quality-of-life terms, including quality-of-life measures, e.g. 'EQ-5D', and more general terms, e.g. 'quality of life'. Search terms and strategies were varied slightly according to the design of the database and search capabilities. An example search term is provided in Appendix A (Electronic Supplementary Material).
All identified citations were manually screened against a set of explicit eligibility criteria to assess their potential relevance to the current literature review. Inclusion criteria were based on studies that both (1) focused on patients with a formal diagnosis of gout and (2) reported quantifying economic or HRQL outcome data. Studies were excluded if they focused on a particular intervention, as the aim of the project was to assess the burden of disease rather than to assess the potential benefits of particular treatments. For citations meeting the eligibility criteria, full-text articles were obtained and studies were re-assessed against inclusion/exclusion criteria. This screening process resulted in a final citation list, within which studies were classified according to whether they focused on the humanistic burden (i.e. quality of life) or the economic burden (i.e. indirect and direct costs), or were relevant to both assessments of burden.
Specific data, including quantitative values for direct and indirect costs and utility outcomes, were extracted where available. Information on study design and patient characteristics were also collected. Studies were not evaluated against any strict criteria for quality assessment; however, the observed variation in quality of included studies is discussed in the results and discussion sections.
Currency Conversion
To allow for greater comparability between studies, cost data have been converted and presented as 2013/2014 Euro values; this was achieved by applying the latest consumer price index for each country and the year 2010 purchasing power parity conversion factor [31, 32] .
Results
Search Results
In total, 326 potentially relevant citations were identified through the electronic database searches, once adjusted for duplicates. Primary title and abstract screening resulted in the exclusion of 268 citations on the basis that they clearly did not meet the eligibility criteria of the review. Of the resulting 58 citations accessed in full, 39 were judged as publications of studies meeting the pre-defined inclusion criteria. Of these studies, 17 focused on the economic burden of gout and described relevant indirect and direct costs for the population, and 26 considered the humanistic burden of gout. Some overlap occurred, as several of the studies considered the burden in terms of both cost and quality of life. Of the 39 studies identified, 33 were original (primary) studies, and six were existing reviews. Existing reviews and commentaries were captured and identified in the initial electronic database search so that the authors could judge the overall interest in gout through an assessment of the number of publications (regardless of type); however, the primary studies were the focus of the review and analysis of the burden of gout.
The literature search process flow is depicted in Fig. 1 .
Economic Burden of the Disease
A total of 17 studies included information on the economic burden of gout; 13 were primary studies, and four were reviews/commentaries. Of the 13 original cost studies identified, 11 were based on data from the USA and all except one of these were based on analyses of medical claims data, one was performed using data from Spain, and one was performed using data from Canada (Table 1 ). This geographic distribution of studies demonstrates that, aside from the USA, there is a substantial paucity of data available that quantifies the overall economic burden of gout. Additionally, only three of the 13 original studies provided any consideration of indirect costs related to the presence of gout and severity of disease, again demonstrating a lack of data in this area. It is also notable that population-wide estimates of cost, which is perhaps one of the easiest ways to judge overall disease burden, were lacking. The identified papers were all published within the last 8 years, with the majority published since 2010 and based on recently collected data. This suggests that the economic burden of gout is becoming a growing field of research. This more recent trend in the publication of burden data is potentially due to healthcare decision makers becoming more aware and concerned about gout due to its increased prevalence, as a result of aging populations and changes in diet/lifestyle in developed countries [34] . Table 1 presents the key characteristics of the 13 primary economic studies. Mean ages of patients in the studies ranged from 45.9 to 77, which is reflective of the burden of gout falling on older individuals. A number of these studies (3 of 13) have considered newly diagnosed patients over the age of 65 years, and therefore, the generalisability of these study results can be questioned if applied to the wider gout population [36, 39, 40] . As expected from the pattern of disease, most studies consider a greater proportion of men, aside from Hanly et al. [39] . Number of studies relevant to the economic burden (n=17)
Number of studies relevant to the humanistic burden (n=26) Study sizes are generally reasonable, probably due to the reliance on large US claims databases, which makes it easy to access information on a large population. However, the main study on indirect/societal costs is based on a very small sample population, highlighting the need for further research in this area [41] .
The advantage of the significant use of US claims data in current studies to describe the burden of gout is that they have adopted a fairly homogenous set of diagnostic criteria (involving clinical modification codes from the International Classification of Diseases, 9th Revision [ICD-9]) and case definitions, which makes the published results more comparable. Again, the large patient numbers seen with claims data studies allow for informative analyses and stratification by disease severity. However, this reliance on claims data for the majority of the information from the included studies (10 of 13) also presents some potential limitations in terms of generalizability across population groups. In particular, the use of administrative data can be of some concern due to accuracy and limitations of reporting complex cases due to restrictions on inputs, hence there may be some increased risk of selection and misclassification bias. It can also present problems when accurately matching patient groups due to limitations placed by privacy and confidentiality guidelines [39] . Finally, only one of the 13 papers considered any stratification of the cost data based on the presence of comorbidities; in an aging population with gout, this would be an interesting aspect to have explored further [43] .
In general, the data reported in the cost studies was clear; however, it was frequently found to be limited to the presentation of mean values only (rather than median), and it typically lacked any consistent reporting of underlying distribution or uncertainty (such as reporting of standard deviations). As such, an overall assessment of uncertainty in cost data is not reflected in this review paper, although readers may gain more insight from the original study papers.
Direct Costs
Direct annual costs were reported in eight of the 13 primary studies identified and these data are summarised in Table 2 . Not all identified papers reported the direct costs on an annual cost basis, with some studies reporting alternative data based on the cost per flare/episode. The majority of the papers identified (10 of 13) were retrospective cohort studies based on US claims data and provided frequently reported data for direct all-cause healthcare costs and/or gout-related healthcare costs; this is reflected in the table breakdown [35] [36] [37] [38] [39] [40] [42] [43] [44] [45] .
Brook et al. [35] was the first study of this type to identify and analyse data from a large claims database covering employer health plans. The study compared cost data for employees with and without a gout diagnosis, Two papers, with Halpern as the lead author in 2009, utilised the same data. Whilst the source data were the same, the papers focused on different aspects of the results and therefore both papers are discussed in the results section although demographic differences between the groups were significant, which limits comparisons due to confounding variables. Employees with gout had greater utilisation of doctor appointments and inpatient and outpatient visits, which was reflected in a higher economic burden; total annual direct costs were US$3165 higher in the gout group (US$6870 versus US$3705, year 2004 values). Wu et al. [36] was the first of a number of large retrospective studies focusing on the recently diagnosed over-65 population [39, 40] . Gout patients (n = 11,935) were 1:1 matched by age, sex and geographic region to a gout-free control cohort, and a subgroup analysis was conducted to assess the burden of gout in relation to the presence of tophi and SUA levels [36] . The study concluded that the cost and resource use burden associated with gout is substantial, with gout patients incurring higher all-cause healthcare costs per annum (US$14,734 vs. US$9219; difference of US$5515, year 2005 values) when compared with gout-free control patients, which equated to a US$3038 (33.0 %) difference once adjusted for underlying comorbidities. The majority of gout-related healthcare costs, US$876 on average per patient, were mainly attributed to increased utilisation of hospital inpatient and outpatient services. The study also found that tophi presence was associated with higher annual all-cause healthcare costs and gout-related costs, with an adjusted increase of US$5501 and US$1710, respectively, and was mostly attributed to increased use of inpatient care (unadjusted allcause direct costs of US$22,562 vs. US$14,574). When patients were divided into SUA level subgroups, outpatient services usage and costs were observed as similar; however, the highest category (SUA C9 mg/dl) had far greater utilisation and costs associated with inpatient services, and the lowest group saw the greatest spending on prescription drugs (SUA \6 mg/dl). The patient group with SUA C9 mg/dl was associated with an additional US$3103 in total annual all-cause healthcare costs and an increase of US$276 in gout-related costs compared with the lowest SUA group, once adjusted for comorbidities (an unadjusted difference of US$3978; US$18,920 vs. US$14,942).
Hanly et al. [39] and Wu et al. [40] also studied the impact of gout in newly diagnosed older patients (C 65 years) in terms of healthcare resource use and cost. Hanly et al. [39] focused on administrative data from NR not reported, SUA serum uric acid a When studies considered more than one price year, the final year was used to adjust prices to 2013/14 euros Canada, a public insurance scheme, whereas Wu et al. [40] focused on third-party payer claims data from the USA. Hanly et al. [39] noted that an increase in hospitalisations, visits and drug prescriptions resulted in an additional US$134 per month (year 2006 values) spent on healthcare in the gout population. Similar to Wu et al. [36] , the greatest driver of this cost increase was hospitalisation. Wu et al. [40] went into further detail by researching the combined impact of SUA and gout flare severity and frequency on the economic burden of gout. Healthcare utilisation and direct costs were studied over a 30-day period following an acute gout episode/flare, defined as a claim for joint pain. The study concluded that patients with high and very high ([6 mg/dl) SUA concentrations were more likely to experience flares than were patients with a normal SUA (\6 mg/dl). Multivariate regressions estimated that each unit increase in SUA above 6 mg/dl resulted in an 11.9 % annual increase in the number of flares experienced by a patient. This was reflected in the costs of treating patients with higher SUA levels; average adjusted total healthcare and gout-related costs per episode were US$2555 and US$356 higher (year 2005 values), respectively, in patients with very high SUA levels compared with matched patients with normal SUA levels. Many studies have concluded that there is a lack of adherence to treatment in the gout population, which is likely to impact on health and subsequently on the economic burden of the disease [48] . Halpern et al. [38] was the only identified study to assess the relationship between treatment compliance, SUA levels, and subsequent healthcare cost. Fewer than half of the patients adhered to treatment (allopurinol) and, as expected, medication adherence was demonstrated to be associated with improved SUA levels. The study applied generalized linear modelling (GLM) to the cost data to conclude that direct goutrelated costs were 58 % higher for patients with SUA 6-9 mg/dl than for patients with SUA \6 mg/dl (with the unadjusted cost for SUA \6 mg/dl reported at US$505, year 2005 values), demonstrating that the economic burden of gout varies according to SUA levels, and replicating the findings of Wu et al. [36, 40] in the elderly gout population [38] . The link between SUA levels and the economic burden of gout was again studied by Park et al. [42] using retrospective claims data. This study confirmed the findings of the previous studies: gout patients with higher SUA levels were less likely to adhere to treatment and had higher rates of hospitalisations, emergency department visits, physician visits and pharmacy claims, which were reflected in higher all-cause direct costs (an unadjusted difference of US$3209; US$14,474 vs. US$11,265, year 2010 values).
The direct cost burden of gout in patients' refractory to conventional ULT was also studied by Wu et al. [44] ; refractory was defined as patients who were experiencing more than three flares per year, despite receiving allopurinol ULT treatment. The paper does not discuss adherence to treatment; however, given the previous studies on adherence, it can be assumed that a proportion of the patients are non-adherent as opposed to being truly refractory. The paper concluded that, compared with the gout-free cohort, patients experiencing three or more gout flares per year had a significantly higher incidence of emergency department visits and urgent care visits, as well as outpatient visits and other medical resource use. This increased resource use was reflected far greater in all-cause healthcare costs; the incremental cost of care for patients experiencing three or more gout flares was US$10,222 (year 2008 values) more (approximately 2.5 times higher) than the costs incurred by the disease-free cohort (adjusted costs of US$17,603 vs. US$6891). In a subgroup analysis of patients experiencing six or more gout flares per year, the burden of care increased again; the incremental cost for patients experiencing six or more flares compared with a matched cohort US$21,467 (adjusted costs of US$25,778 vs. US$4312).
Saseen et al. [43] also studied the impact of frequent flares and contradictions to conventional therapy on healthcare costs. Gout patients experiencing three or more attacks/flares per year were matched to patients with infrequent gout (fewer than three flares per year). In this study, contraindications to gout therapy were defined using comorbidities, which are unlikely to be affected by nonadherence, unlike the definition used by Wu et al. [44] . Patients with frequent gout attacks were more likely to be contraindicated to conventional gout therapies (including allopurinol) and had higher all-cause healthcare costs and gout-related healthcare costs. Mean gout-related costs were US$679 (year 2011 values) higher for patients with frequent gout than for patients with infrequent gout, and allcause direct costs were US$228 higher. The cost increase was largely due to an increase in outpatient visits. Additionally, the study was the first to consider the impact of comorbidities, noting that gout-related costs were higher among frequent gout patients with comorbidities than among those without comorbidities (US$886 vs. US$513). Although the increase in costs was confirmed with more frequent gout flares, the scale of these differences, as observed by Wu [36] , was not reflected in this study, which may be reflective of the patient population differences.
Only one study was identified that quantified the economic burden of gout in a European population; this multicentre observational study was recently conducted and perhaps again is reflective of a growing interest in the burden of gout [46] . This study also focused on the impact of the number of flares on costs, and the results were reflective of the previous US studies, with direct costs increasing with the number of flares experienced over a 2-year period (€2101 for one to two flares and €2517 for three or more flares; year 2007 values). The study did not differentiate between all-cause healthcare costs and goutrelated healthcare costs, but the costs appear to be far lower in the European population than in the US populations.
Indirect Costs
Far fewer of the identified studies (3 of 13) focused on the societal and indirect costs of gout, such as lost productivity or work absence, and loss of social activity.
Edwards et al. [41] was the first primary study identified to focus purely on the indirect costs; this US study used 2001 data to examine productivity losses due to gout flares in patients with chronic gout who were refractory to conventional treatment (reflected by a SUA [6 mg/dl) [41] . This small prospective uncontrolled study of 81 patients concluded that the mean annual number of work days lost was 25.1 days. Based on the average 2006 US wage rate of US$19.30 per hour, an approximate productivity cost of US$3900 per patient per year was estimated. Gout flares also resulted in impaired social activities, with an average of 17.1 social days lost each year and 16.9 self-care days impaired each year. The number of activity days lost correlated with the number of flares experienced in a year; especially when considering patients with more than six flares per year, who on average lost 51.9 days of work, 36.1 social days and 31.1 self-care days.
A similar but much larger retrospective US study (n = 3361) was conducted by Lynch et al. [45] using employment claims data in order to calculate the costs of gout according to the number of flares. Patients were split into two groups: less than three and three or more flares per year; employees experiencing more than three gout attacks/ flares per year had significantly higher annual short-term disability days and sick leave days. The relationship between the number of flares and indirect costs was shown to be linear once patients were experiencing at least three flares per year. For example, patients with three gout flares had an average of 1.15 sick leave days and US$805 (year 2010 values) in short-term disability costs, and this increased to 1.97 sick leave days for patients experiencing six flares and US$2330 in short-term disability costs.
Finally, the European study by Sicras-Mainar et al. [46] in 3130 patients reported indirect costs in the gout population; non-health costs were estimated using the minimum wage and days of work disability. This 2-year follow-up study determined that non-health costs were €29 (year 2007 values) in the infrequent gout population (one to two flares per year) and €88 in the frequent gout population (three or more flares per year) over the full study period. These low costs are reflected on by the authors as likely due to the use of minimum wage levels and a conservative approach to estimating employment impacts limited to an assessment of sick leave claims only.
Population Costs
Garg et al. [47] looked at emergency department utilisation across the USA to judge the total burden of emergency care in the gout population. The study used the National Emergency Department Sample to conclude that the burden of gout emergency care is growing across the population; in 2006, gout accounted for 168,410 visits, at a cost of US$128 million, which rose to 174,823 visits in 2008, at a cost of US$144 million. Several demographic factors were linked to an increased propensity for emergency department visits, including having an annual income \US$39,000 and hospital locations. Unfortunately, the study only considers one aspect of resource use (emergency visits); however, many of the studies reviewed in Sect. 3.2.1 indicated that hospitalisations were a key contributor to the direct cost burden of gout. Applying the cost results to the estimate gout prevalence of the USA, a recent review estimated that the total population cost would likely be in excess of US$20 billion (in 2006) [36, 49] . However, this is a crude estimation, and as the review of the primary data demonstrates, costs related to treating gout patients can vary substantially according to disease severity, comorbidities and adherence. Therefore, estimating an accurate population cost is likely to be highly complex.
Humanistic Burden of the Disease
The humanistic burden of gout is typically assessed through the measurement of the impact of disease on patients' HRQL, which may be adversely affected by the combination of symptoms and complications of the disease, such as pain and discomfort, a loss of independence due to increased disability, and associated co-morbidities. The literature search identified 26 studies that had included relevant information and measures on the humanistic burden of gout; 21 of these were primary studies, and five were reviews/commentaries, including most notably a recent review by Chandratre et al. [50] .
The key characteristics of the 21 primary studies focusing on the humanistic burden of gout are presented in Table 3 . Similar to the evidence on economic burden, the search identified only one relevant study published before 2008, demonstrating again that gout is an area for which, until recently, focused research has been lacking. The study populations varied, particularly in relation to factors that would be expected to be correlated with the severity of the disease: presence of tophi, active/historical treatment and disease duration. Additionally, a number of the studies did not fully present population information, which also makes it difficult to draw useful comparisons and conclusions across the study results. Sample size varies greatly: from 73 to 1581 gout patients included in HRQL studies. As expected the average age in the study generally covers the older population, with most patients being in their 50 s and 60 s, and the majority of patients in all studies are male, again matching the epidemiology of gout. Many studies failed to report disease duration, but where reported there was a range of between 5.0 years to 13.3 years since disease onset. A large range was also observed in those patients receiving current treatment for gout attacks and/or prevention (28.0-92.6 % at baseline) and for the presence of tophi (7.0-74.0 %). The patient populations vary across the studies and, therefore, as these factors may have a significant clinical impact, the HRQL results may not be easily compared across studies.
Generic and Disease-Specific Measures
The literature review considered evidence collected on generic measures of HRQL as well as disease-specific measures, as they are generally preferred for the derivation of QALY in health technology assessments (HTAs) in many countries, including the UK, Sweden and the Netherlands. Generic measures of HRQL were the most frequently applied instrument in the identified studies, particularly the use of the Health Assessment Questionnaire Disability Index (HAQ-DI) (n = 6), the Health assessment Questionnaire-II (HAQ-II) (n = 3) and the SF-36 (n = 12). These measures were generally found to be valid and reliable measures of HRQL in patients with gout and led to differentiating HRQL assessments, as expected, between patient groups with different clinical symptoms (with and without joint pain, number of flares, swelling and tophi) [53, 57, 58] . Some differences were observed in the sensitivity of instruments to different types of clinical symptoms; for example, the presence of tophi was reflected in worse SF-36 pain and general scores but did not significantly impact the outcomes of the HAQ-DI [58] . Clear evidence of floor and ceiling effects was identified when generic measures were used, with significant proportions achieving the worst or best scores on the selected scale; demonstrating that generic measures may not be as sensitive to the full range of function experienced by patients with gout [53, 54, 57, 66] . Taylor et al. [57] reported 20.5 % of patients reporting the minimum 0 score on the HAQ-DI scale. This floor effect of the HAQ-DI was also observed by Alvarez-Hernandez et al. [53] , with 42.2 % of patients reporting the minimum score. This means that generic measures are often seen as limited when considering patient groups with more minor and more severe forms of the disease, as it is likely that the measures will not reflect the full range of impact of disease status on quality of life, which in turn is likely to limit their usefulness in the derivation of meaningful changes in utility and quality-adjusted life-year (QALY) values from significant treatment effects. The two gout-specific HRQL measures, the Gout Assessment Questionnaire (GAQ)-Gout Impact (GI) section (n = 2) and the Gout Impact Scale (GIS) (n = 3), were established in the published literature to have content validity, reliability and responsiveness and therefore accounted for a wider range of function change than were generic measures [51, 54] . Although not falling within the scope of this review to provide a full assessment of the potential merits of gout-specific patient-reported outcome (PRO) measures, it is useful to highlight recently published studies for further reading. Hirsch et al. [54] found that the GAQ-GI scores correlated more highly with PRO measures of gout severity than the SF-36v2, and demonstrated good test-retest validity (0.77-0.89) for each of the five GAQ-GI scales. This added to the earlier findings of Colwell et al. [51] , who had also considered the potential use of the GAQ, comparing it with the SF-36v1 as part of a 4-week phase II trial for a new ULT treatment and a 12-month trial extension, and had concluded that the GAQ demonstrated good internal consistency. Sarkin et al. [61] further demonstrated that the GIS instrument was able to more closely correlate with patient-rated severity of symptoms as opposed to focusing purely on doctor-assessed clinical manifestations, such as tophi, which may make the GIS a more meaningful PRO measure of quality of life. The GIS focuses on key aspects of patient worry and concern regarding their gout (in terms of both current and anticipated disease changes) based on the impact from medication side effects/effectiveness of current treatments, impact of gout attack (work, recreational and self-care activities), and finally the impact from the concern regarding future attacks. Additionally, these gout-specific measures did not demonstrate significant floor and ceiling effects, indicating that they are more sensitive to the full range of changes in the disease status [51, 54] .
The Impact of Gout on Health-Related Quality of Life (HRQL)
The identified studies are generally consistent in demonstrating that gout results in a reduced HRQL that worsens with disease severity and is mainly attributable to a worsening in physical functioning and higher pain scores, with a lesser relative impact seen on mental health aspects of the assessment scales [52, 56, 58, 59, 62] . However, some variations were observed between study conclusions, as one study, by Singh and Strand [56] , found no significant difference in reported physical HRQL between a gout cohort of veterans and a gout-free cohort after adjusting for sociodemographics and comorbidities. Hoy et al. [70] compared the disutility of a number of musculoskeletal conditions. Patients with acute gout were estimated to have an overall disability weight of 0.293, similar to the disability weight patients with other moderate skeletal conditions, such as rheumatoid arthritis (with an associated disability weight of 0.292) [70] . This was seen to increase to 0.606 for patients with severe chronic gout. Using the HAQ-DI instrument, van Groen et al. [62] suggested that, in general, patients with gout had a better HRQL (with an average HAQ-DI score of 0.54) than patients with rheumatoid arthritis and osteoporosis (who had an average HAQ-DI of 0.97 and 1.00, respectively). However, this study did identify a difference in HRQL impact from gout when using the SF-36 physical component summary (PCS) and the SF-36 mental component summary (MCS) separately, with mean scores of 38 and 43, respectively. This suggests that the physical aspects of gout represent the greater proportion of the overall HRQL impact [62] . Becker et al. [58] evaluated the relationship between patient-reported HRQL and disease severity in a prospective, 1-year observational study of patients with treatment-failure gout. Compared with a more general healthy population, it was determined that gout patients had a reduced HRQL, as the study demonstrated that a relatively young gout cohort (with an average age of 59 years) had HRQL scores more comparable to those of the general population aged C75 years with considerably lower SF-36 scores and a mean HAQ-DI of 1.0 at baseline (indicating a moderate disability) [58] . The study reported HAQ-DI scores that were higher (indicating more disability) with observed increases in frequency of flares, number of painful or swollen joints, baseline number of flares per year and the presence of tophi.
The identified studies also reported conflicting links between HRQL in gout patients and productivity losses. Taylor et al. [57] noted a strong positive relationship between HAQ-DI scores and missed days of work (sick leave), and Edwards et al. [41] noted significantly positive correlations between SF-36 scores and missed days of work (with days lost ranging between 0.28 and 0.56 for each of the SF-36 measures). However, this was countered by another study, Taylor et al. [69] , which disagreed with this conclusion, showing no significant association between baseline HAQ-II and missed days of work.
Factors Affecting HRQL
Becker et al. [58] showed the link between gout severity and HRQL to be significantly associated with worse physical functioning due to higher flare rates (p \ 0.02). The link between HRQL and the frequency and severity (number of joints affected) of gout flares was again examined by Lee et al. [59] , who concluded that mean SF-36 PCS and mean SF-36 MCS were lower for those experiencing a greater number of flares with a greater number of affected joints (p \ 0.005 and p \ 0.001, respectively). The mean PCS and mean MCS scores for the entire sample of gout patients were 37.9 and 48.5, respectively, dropping to 32.9 and 42.3 for patients experiencing more than ten flares per annum. The study also reported that patients who continued to have joint pain for the majority or all of the time between acute flares had the worst PCS and MCS scores of all gout patients included in the study (with a reported PCS of 28.9-31.8 and MCS of 37.2-39.6). After adjusting for age, sex and comorbidities, the greatest impact on HRQL was attributed to the worst gout flare experienced and the number of joints involved. Similar correlations between the number and intensity of flares and HRQL were demonstrated in further studies [60, 65, 68] .
A number of other clinical manifestations of disease activity were also linked to HRQL, including the number of tender/affected joints, whereby a greater number of affected joints resulted in increased physical disability and higher pain scores, which were reflected in reduced HRQL and greater disutility [58] [59] [60] 68] ; and the presence of tophi, which was demonstrated to be correlated with worse pain scores, reduced general health and physical functioning and subsequently reduced quality of life [58, 60, 68] .
In contrast to the assessment of economic burden, in which many studies demonstrated a link between SUA and direct healthcare costs, SUA was generally not demonstrated to have a significant direct impact on any HRQL measurement in the identified studies. Only one study found SUA to be an indicator of HRQL; this was the only study that used a gout-specific scale to link SUA and HRQL, thus demonstrating that the different scales may be more or less sensitive to certain gout symptoms and suggesting that the choice of scale could be influenced by the focus on the study [60] .
A study by Dalbeth et al. [63] used a number of patient questionnaires to examine the relationship between illness perception and HRQL. Interestingly, negative perceptions of illness (e.g. patients feeling as though they lack control over their disease) were linked most strongly to higher pain scores, lower adherence, and musculoskeletal disability [63] . However, the study also noted that perceptions were affected by demographics, such as ethnicity; therefore, without matching patient groups, it is difficult to judge the impact of confounders. Becker et al. [58] noted that subject perceptions of gout-functioning and pain were strong indicators of HRQL scores in gout, and Khanna et al. [55] found that patients who rated gout as their top concern had a significantly larger disutility than patients who viewed it as a more minor concern.
The relationship between ULT treatment success and patient quality of life was only reported in one of the identified studies. Khanna et al. [65] conducted an observational study looking at real-world evidence and concluded that the use of ULT (such as allopurinol) and colchicine (used to prevent gout flares) was associated with improvements in HRQL, as measured using the SF-36. This varied according to the subset of the scale used; for example, the effect on the MCS was minor (0.08) and the bodily pain scale was large (1.09); again in line with the previous studies observing that physical symptoms were the main driver of HRQL.
Several studies reviewed the impact of comorbidities on HRQL and concluded that the existence of comorbidities results in a decrease in HRQL as a result of poorer physical activity scores [52, 58, 59, 67] . Becker et al. [58] judged that, while comorbidities resulted in worse physical functioning, reflected in lower HRQL, mental functioning remained unchanged. DiBonaventura et al. [67] examined the impact of gout on the HRQL of patients with hypertension, a common comorbidity of gout. By comparing matched cohorts, the study concluded that, independent of hypertension, gout has a significant impact on HRQL and results in lower health utility scores (0.68 vs. 0.73; p \ 0.0001). Coronary artery disease and kidney disease were also shown to significantly negatively impact PCS scores, although the impact was quite minor [59] .
Utility Assessment in Gout
A key area for using HRQL-based data in support of economic evaluations comes from the derivation of utility weights to calculate QALY outcomes. Only three of the 21 primary studies provided any level of assessment of utility [55, 67, 68] , and the key utility paper was found to be the study report by Khanna et al. [68] . This international study of 620 patients with self-reported gout symptoms was based on the 2010 US and EU National Health and Wellness Surveys. The study assessed utility using a web-based survey based on a generic HRQL instrument, the SF-12v2, which retains both PCS and MCS components within its structure and can be converted to SF-6D scores and utility weights. Patients were categorised by the presence of selfreported tophi and self-reported acute gout flares over the previous 12 months; providing a sense of disease severity using clinical outcomes other than SUA.
SF-6D utility was reported at 0.74 (standard deviation [SD] 0.14) for the 349 patients who reported having no tophi compared with 0.64 (SD 0.16) when tophi was judged to be present, which is a significant difference (p \ 0.001) [68] . Similarly, the frequency of acute flares in the previous 12 months was also negatively correlated with SF-6D utility; no flares had a utility of 0.73 (SD 0.12), three flares had a utility of 0.67 (SD 0.15), and six or more flares had a utility of 0.61 (SD 0.13), representing a significant difference (p \ 0.0001). The most informative assessment of utility data is the presentation of the combined impact of having both frequent flares and also the presence of tophi which, irrespective of underlying SUA levels, represents a patient group with potentially severely impacting chronic gout. In this case, the study reported an overall SF-6D utility of 0.528 compared with 0.732 in gout patients who are predominantly asymptotic or only experiencing mild symptoms.
Due to the importance of utility scores to support future health economic modelling, and given the possibility that potential sources may remain in the unpublished grey literature, or may have fallen outside the precise search terms of the systematic review, additional targeted desk-based research (non-systematic) was carried out (March 2015) to identify any additional studies presenting utility values for gout. These additional searches identified three further data sources.
Brown et al. [71] studied the time trade-off utility associated with age-related macular degeneration, and included a comparison with other disease groups, including gout, for which an overall utility was stated as 0.86. This was noticeably higher than the estimates given by the studies identified in the systematic review; however, some of the values for other diseases listed in the Brown et al. [71] paper also look high (e.g. 0.91 for osteoporosis and 0.82 for symptomatic HIV). A set of unpublished data from the Institute of Medical Science (IMS) has also been previously quoted and applied in two further cost-utility studies [72, 73] . This data source reported utilities in the range of 0.6435 for treatment non-responders ([10 mg/dl) up to 0.7463 for responders (B6 mg/dl); in line with the published studies, the data found that utility was correlated to the likelihood of experiencing a flare. Finally, a more recent published utility study was also identified: this Dutch cross-sectional study compared utility in gout patients with that in a gout-free cohort [74] . This study concluded that patients with gout had substantially reduced HRQL; however, it also noted that different assessment measures led to variations seen in the potential impact of gout on HRQL. When considering generic measures using the EQ-5D, the mean utility was reported at 0.74 (SD 0.23), falling to 0.69 (SD 0.13) when the SF-36 instrument was used.
Discussion
Gout is an extremely variable form of arthritic disease that undoubtedly presents differing challenges and scales of impact across individual patients and that is influenced in part by general lifestyles, level of adherence to current ULT and overall understanding of their chronic condition and underlying causal triggers of acute flares. Strong evidence also exists that this condition is increasing internationally in terms of overall observed prevalence rates, and that this is not only due to the aging population but also to the increasing influence of the western diet [6] [7] [8] [9] [10] [11] . In the UK, only one-quarter of gout patients are currently prescribed ULT within 1 year following their initial diagnosis [8] . It is also recognised that, in current practice, the clinical effectiveness of allopurinol is also limited in terms of both suboptimal dosing and poor adherence, and that this pattern of prescribing did not change dramatically from 1997 to 2012 [8] . This goes to highlight that there remains a significant proportion of patients whose gout remains inadequately treated, which is highly likely to continue to contribute further to the growing economic and humanistic burden of the disease. Indeed, some of the identified published studies have also linked patients' own negative perspectives of gout to levels of poor adherence, leading to ineffective control and ultimately reduced HRQL [55, 58] . It is therefore important in terms of effective healthcare planning that we continue to investigate the natural progression and impact of chronic gout and look to identify effective ways of managing and treating the condition, with patient education and the development of novel and effective ULT therapies to control the underlying SUA levels.
This review of the published literature confirms that gout has a clear, measurable and significant cost and HRQL impact from both a patient and a healthcare provider perspective. Furthermore, the literature confirms that this overall burden is seen to increase with both disease severity, when considered in terms of clinical manifestations such as the frequency of acute flares, the number of affected joints and the presence of tophi, and also in terms of patient concerns and worries about their underlying condition and treatment.
Direct healthcare costs were found to vary according to a number of factors, with positive correlations between the presence of tophi, increased SUA levels, lower adherence, higher comorbidities, higher flares and the total direct allcause and gout-related healthcare costs. These factors were shown to largely impact cost through an increased burden on hospitalisation resource use, particularly in terms of inpatient stays and hospitalisation in general. Differences of approximately US$3000-5000 (year 2004-2010 values) per annum were reported in all-cause healthcare costs based on the diagnosis of gout compared with matched controls [35, 36, 42] . However, when considering the more advanced stages of disease, for example three or more flares per annum and/or the presence of tophi, then the overall incremental direct cost compared with patients with milder disease was estimated in the region of US$10,000-20,000 (year 2008 values) per annum [44] .
The positive news is that over recent years an evidence base is growing focusing on the direct costs of gout, which can be utilised to populate future economic evaluations and cost models for new treatments for gout. However, this is partially countered, as the review also confirms a number of clear limitations remaining in this evidence base.
First, there remains a lack of studies considering impacts of gout on indirect costs. Some limited data were found suggesting an associated increase in days spent off work and reduced productivity, especially in relation to the frequency of gout flares. However, these data need confirming and further exploration. This may be an important consideration in future economic modelling and evaluations of ULTs as, although gout affects the older population, much of the incidence occurs well before typical retirement age.
A further, and probably more significant, limitation in the existing evidence base is the finding of a paucity of published data on direct healthcare costs for countries outside of the USA, with a heavy reliance on data derived from US claims databases [35] [36] [37] [38] [39] [40] [42] [43] [44] [45] . Only one EUbased economic study was identified through literature searching, and this reported a much lower impact of gout on direct costs [46] . This lack of multinational study data is despite the finding of a more recent increase in the number of published studies since 2008, reflecting a general overall increase in awareness of gout. Therefore, a clear need exists for larger comparative studies of the economic burden of gout, from both a European and a wider international perspective, ideally based on prospective study design or accessing data from patient registries. Such studies need to continue to explore the severity of disease defined in terms of both the severity and the frequency of flares and also the presence of tophi as key determinants of economic impact, as well as SUA level as a more traditional measure of disease severity. It would also seem prudent to track details on comorbidity and patient baseline characteristics, as the published data suggest that these strongly influence cost of care.
This current lack of published non-US burden studies certainly cannot be explained by any basic underlying country-specific differences in formal reimbursement requirements or processes. Campaigns to further increase the awareness of gout may be helpful in creating the necessary environment for the design of larger and more comprehensive prospective international burden studies. Although cross-country variations in terms of data capture and service provision are likely, these are seldom found to be insurmountable issues and can be typically accommodated in a common overall study design. Indeed, other recent examples exist of successfully implemented international burden-of-illness studies for similar chronic conditions, using consistent study designs, outcome definitions and comparative reporting formats. These include the BOLD (Burden of Obstructive Lung Disease) study, the CODE-2 (Cost of Type-2 Diabetes in Europe) study, and the IBMS (International Burden of Migraine Study) [75] [76] [77] [78] [79] [80] [81] [82] [83] .
The review also confirms that gout has a clear and measurable adverse impact on HRQL, largely due to physical disability and pain resulting from clinical manifestations such as flares and tophi. The observed variations in study populations, such as presence of tophi, active/historical treatment and disease duration, presents some difficulties in drawing comparisons and conclusions across the results. However, recurring themes can be identified. Despite the chronic pain and comorbidities associated with the disease, the primary impact was seen more in terms of physical HRQL measures than in terms of mental HRQL measures (through the PCS and MCS in the SF-36) [56] . This fits with the typical view of gout as primarily a physical condition. However, this may also be due to the choice of assessment scale and the use of a generic or disease-specific instrument. As such, this finding needs some confirmation using different assessment measures. Some conclusions were also conflicting in the humanistic studies identified, such as whether SUA is reflected in poor HRQL, which may be due to different baseline characteristics, or potentially due to the responsiveness of different HRQL measures to different disease aspects, with the majority of studies using the generic HAQ-DI (n = 6), HAQ-II (n = 3) or SF-36 (n = 12). There is potential to conduct further studies using diseasespecific measures, such as the GAQ-GI and GIS, which have been validated in part for use in assessing HRQL in gout, and which seem initially better suited to deal with detecting changes and HRQL impacts in the mild and severe extremes of disease, avoiding the significant floor and ceiling effects seen with the generic measures.
Finally, and of primary relevance to the development of economic evaluations of ULT for gout, a need exists for the development of a set of reliable utility weights differentiating across the full spectrum of disease severity. The review findings confirm that utility data remain only limited, namely the study of Khanna et al. [68] , with the SF-6D-assessed utility ranging from 0.73 for asymptomatic patients to 0.61 for patients with six or more flares per annum, and 0.528 in patients experiencing regular flares and having tophi. This is a single well-conducted survey-based study, and ideally would need to be replicated in other settings, using clinically diagnosed patients and alternative generic HRQL assessment instruments/country-specific tariffs. However, it does already provide further support to a very clear message of significant worsening of HRQL with clinical severity of disease, which can be realistically measured and used to produce QALY outcomes in economic assessments.
Conclusion
The primary aim of this study was to identify the current landscape in terms of evidence describing and quantifying the humanistic and economic burden of disease for gout, and to reflect on the relative strengths and weaknesses of these data with relevance to economic evaluations. This is particularly important to researchers as the development of newer ULTs are considered for the treatment of gout, and as HTA considerations are given to the ideal placement of ULTs in the pathway for the management of chronic gout. A number of recommendations have been drawn from the review findings. First, it is critical that further economic studies of gout are conducted using large patient datasets based on patient cohorts outside of the USA, as the paucity of published non-US data presents a severe limitation and variations in cost burden between countries are likely. Second, the indirect cost impact of gout needs to be more fully explored and confirmed in further studies, as early data suggest a potential significant impact alongside that seen for direct costs, which will add to the value of effective ULT. Finally, studies are needed to confirm the HRQL impacts of gout using disease-specific measures based on accepted definitions of disease severity that ideally sit outside of definitions based purely on SUA level. Ideally, these studies will involve mapping of results to recognised instruments to assess utility weights, and to provide a range of utility estimates, as current data remain limited.
